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Abstract
 
Introduction
To improve the public health system’s ability to prevent 
and  control  chronic  diseases,  we  must  first  understand 
current  practice  and  develop  appropriate  strategies  for 
measuring  performance.  The  objectives  of  this  study 
were to measure capacity and performance of local health 
departments  in  diabetes  prevention  and  control  and  to 
investigate characteristics associated with performance.
 
Methods
In 2005, we conducted a cross-sectional mailed survey of 
all 85 North Carolina local health departments to assess 
capacity and performance in diabetes prevention and con-
trol based on the 10 Essential Public Health Services and 
adapted from the Local Public Health System Performance 
Assessment Instrument. We linked survey responses to 
county-level data, including data from a national survey 
of local health departments.
 
Results
Local  health  departments  reported  a  median  of  0.05 
full-time equivalent employees in diabetes prevention and 
0.1 in control. Performance varied across the 10 Essential 
Services; activities most commonly reported included pro-
viding information to the public and to policy makers (76%), 
providing diabetes education (58%), and screening (74%). 
The mean score on a 10-point performance index was 3.5. 
Characteristics associated with performance were popula-
tion size, health department size and accreditation status, 
and diabetes-specific external funding. Performance was 
not better in localities where the prevalence of diabetes 
was high or availability of primary care was low.
 
Conclusion
Most  North  Carolina  local  health  departments  had 
limited capacity to conduct diabetes prevention or control 
programs in their communities. Diabetes is a major cause 
of illness and death, yet it is neglected in public health 
practice. These findings suggest opportunities to enhance 
local public health practice, particularly through targeted 
funding and technical assistance.
Introduction
 
As  noted  in  reports  by  the  Institute  of  Medicine  and 
others (1-3), as well as in a growing body of research (4,5), 
the US public health system is not adequately addressing 
current population health challenges. The September 11 
attacks, anthrax dispersal, and Hurricane Katrina have 
focused attention on preparedness and bioterrorism issues, 
and substantial federal resources have flowed to state and 
local agencies to address gaps in personnel and programs. 
Although there is some evidence that these new dollars 
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have increased capacity and performance across the board 
in the functioning of public health systems (6,7), others 
are concerned that existing resources at federal, state, and 
local levels have also been shifted to accommodate the cur-
rent, urgent priority of preparedness (8).
 
Less  visible  public  health  challenges  are  the  epidem-
ics in chronic diseases, such as obesity and diabetes (9). 
Chronic diseases cause 70% of deaths in the United States 
and affect 90 million people (10). Yet chronic disease pre-
vention and control in public health practice have been 
neglected, probably because of the historical roots of public 
health in addressing acute, infectious illnesses, the mecha-
nisms of public health funding, and the possible perception 
that chronic diseases are not amenable to public health 
action (11). Limited evidence suggests that chronic disease 
programs and services in local public health lag behind 
the historically important issues of control of infectious 
diseases,  including  sexually  transmitted  diseases  and 
tuberculosis; maternal and child health; and environmen-
tal health (12).
 
To improve the public health system’s ability to prevent 
and control chronic diseases, it is necessary first to under-
stand current practice and then to develop appropriate and 
valid  strategies  for  measuring  performance.  Among  the 
chronic diseases, diabetes is an optimal choice for studying 
the performance of governmental public health agencies 
in chronic disease prevention and control. The nation is 
facing an epidemic in type 2 diabetes and its related risk 
factor, obesity (9), and diabetes is widely recognized as a 
public and population health issue (13). Diabetes has also 
been a model for studying quality of care in the clinical set-
ting, and well-accepted performance measures exist for the 
clinical setting (14) as well as evidence-based recommen-
dations for both clinical and population services (15,16). 
Finally, public health funding and evaluation for diabetes 
programs  through  the  Centers  for  Disease  Control  and 
Prevention (CDC) has a long history (17).
 
The  objectives  of  our  study  were  to  measure  capac-
ity and performance in diabetes prevention and control 
in  local  health  departments  (LHDs)  and  to  understand 
the characteristics of the LHD and the community that 
are  associated  with  performance.  The  study  was  a  col-
laboration among investigators at the University of North 
Carolina  at  Chapel  Hill  (UNC-Chapel  Hill),  the  North 
Carolina Division of Public Health, Diabetes Prevention 
and Control Program (NC DPCP), and the North Carolina 
Association of Local Health Directors. North Carolina has 
a decentralized local public health system: the LHDs are 
overseen by local government and local boards of health 
and are independent of the state health department. A 
state health department grant program, Diabetes Today, 
provides  funding  to  some  LHDs,  but  otherwise  LHDs 
receive  no  specific  funding  for  public  health  activities 
related to diabetes.
Methods
Sample and survey method
 
In 2005, a cross-sectional mailed survey of all 85 LHDs 
(representing  all  100  counties)  in  North  Carolina  was 
conducted to assess capacity and performance in diabe-
tes prevention and control. The targeted respondent was 
the health director or his or her designated staff person 
working in diabetes. The mailed survey was preceded by 
an e-mail version of the survey cover letter and was fol-
lowed by a reminder postcard and telephone call, a second 
mailing of the survey and second reminder postcard, and 
follow-up phone calls. Collaborators in the NC DPCP and 
the NC Association of Local Health Directors signed the 
initial cover letter and made several contacts with LHD 
directors to increase the response rate. As an incentive, 
each  responding  LHD  was  entered  into  a  lottery  for  a 
scholarship  for  1  person  to  attend  a  5-day  training  in 
diabetes  offered  by  a  North  Carolina  university,  worth 
approximately  $850.  The  institutional  review  boards  of 
the NC Division of Public Health and UNC-Chapel Hill 
approved the protocol.
Measurement of key variables
 
The key variables of interest in the study were capac-
ity  and  performance.  We  defined  capacity  as  the  num-
ber of full-time equivalent personnel (FTEs) in diabetes 
prevention  or  control,  and  performance  was  defined  as 
the  self-reported  provision  of  a  diabetes-specific  service 
or  program.  Questions  were  based  on  the  10  Essential 
Public Health Services (monitor, diagnose and investigate, 
inform and educate, mobilize, develop policies and plans, 
enforce, link, assure, evaluate, and research) and adapt-
ed  from  the  Local  Public  Health  System  Performance 
Assessment Instrument developed by the National Public 
Health Performance Standards Program at CDC (18). This 
instrument, first released in 2002, provides a mechanism 
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mance of a local public health system. We adapted items 
from the CDC instrument to make them diabetes-specific, 
and we included new questions developed to measure per-
formance of specific diabetes-related programs or services. 
Steps  taken  to  ensure  that  the  survey  was  relevant  to 
local public health practice and inclusive of all diabetes-
related services being offered by LHDs were 1) review of 
the proposed questions by staff at the NC DPCP and at 
CDC, 2) review of the proposed questions by the Health 
Promotion  Committee  of  the  NC  Association  of  Local 
Health Directors, and 3) pilot administration of the survey 
to representatives from 3 NC LHDs who were recruited 
by the investigators. The pilot led to only minor revisions 
and clarifications of the survey. We assessed validity of 
the survey during the pilot phase; pilot respondents were 
asked whether the proposed indicators adequately mea-
sured capacity and performance and whether the proposed 
indicators were complete.
 
We linked survey responses to secondary data to assess 
the  characteristics  of  the  health  departments  and  the 
jurisdictions that were associated with high performance. 
The characteristics of interest were based on a model of 
public health system performance (19) and a review of the 
public health systems research literature. Specifically, we 
incorporated from secondary sources additional variables 
that  have  a  previously  demonstrated  association  with 
global  LHD  performance:  staffing  levels,  expenditures, 
type  of  jurisdiction,  and  population  characteristics  such 
as size and poverty rate (4,20-23). Additional characteris-
tics of the LHD that we examined were the presence of a 
full-time medical director and the presence of “diabetes” 
or  “chronic  disease”  in  the  mission  statement.  We  also 
considered whether the LHD had a history of diabetes-
specific funding through 2 external sources known to the 
authors: 1) Diabetes Today grants from the NC DPCP for 
development  of  local  diabetes  programs,  and  2)  Project 
IDEAL (Improving Diabetes Education, Access to Care, 
and Living), a 1-time grant program of a local foundation 
to enhance delivery of health care services for underserved 
people with diabetes. Other characteristics considered were 
the jurisdiction (whether the jurisdiction was part of or 
contained a metropolitan statistical area), the prevalence 
of diabetes in the jurisdiction, the presence or absence of 
a community or migrant health center or free clinic, and 
the physician-to-population ratio. We also examined the 
relationship of performance to the department’s accredi-
tation status, although accreditation status, at the time 
a voluntary process, was not considered part of a causal 
pathway. Additional data sources used were the NC DPCP 
(diabetes prevalence and history of Diabetes Today fund-
ing) (E. Valeriano, MD, unpublished data, February 2006; 
C.  Haynes-Morgan,  written  communication,  December 
2005),  the  NC  Community  Health  Center  Association 
(presence of a community or migrant health center) (24), 
the US Census (population, poverty level, and relationship 
to metropolitan statistical areas) (25,26), the NC Health 
Professions  Data  System  (physician-to-population  ratio) 
(27), the NC Institute for Public Health (accreditation sta-
tus) (28), and the 2005 survey of LHDs conducted by the 
National Association of County and City Health Officials 
(LHD FTEs and expenditures) (12).
Data analysis
 
To report capacity and performance in diabetes preven-
tion and control, we present simple univariate descriptions 
of item responses. The study had a secondary objective of 
exploring  the  characteristics  of  the  health  departments 
and jurisdictions that were associated with high diabetes-
related performance. To do this efficiently, we created a 
summary performance score, which was a simple index 
of performance based on the 10 essential services. A total 
of 33 yes/no questions assessing key programs or services 
were used to assign a score (between 0 and 1) for each 
essential service. The score represented the average of 1 
to 5 questions per essential service; in the event of a miss-
ing response to a question (≤3 missing values [4%] for all 
questions),  the  remaining  responses  were  averaged  for 
that essential service. Subsequently, the scores for each of 
the 10 essential services were summed to create an index 
of total performance, with a range of 0 to 10. Bivariate 
analyses (t tests and Spearman correlation coefficients), 
using  a  cutoff  for  significance  of  P  <  .05,  and  multiple 
linear  regression  were  conducted  to  investigate  which 
independent variables were associated with the outcome 
of the performance index. Because the sample size was 
small, the effect of confounding was assessed 1 variable 
at a time.
 
The independent variables of main interest were history 
of diabetes-specific external funding (Diabetes Today or 
Project IDEAL), presence of a stated diabetes or chronic 
disease-related mission statement, and estimates of need 
for diabetes-related programs (high prevalence, low capac-
ity  of  medical  care  delivery  system).  The  relationship 
of  general  structural  capacity  measures  (such  as  size,   
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general staffing, and total expenditures) to performance 
was investigated, but in the modeling they were consid-
ered potential confounders. We investigated as other con-
founders the demographic characteristics of the jurisdic-
tion, such as poverty rate and urban or rural status.
Results
 
The response rate was 100%. Forty-six LHDs received 
a second mailing of the survey, and 8 LHDs requested 
a third copy of the survey on follow-up telephone calls. 
Survey  responses  were  obtained  over  the  telephone  at 
the request of the LHD in 3 instances. On average, 2.2 
people were involved in completing each survey on behalf 
of the LHD. The most common respondents were nurses, 
followed by health educators, health directors, and nutri-
tionists. Health directors directly participated in 25% of 
the responses.
 
The median number of FTEs per LHD was 80, and the 
median yearly expenditures were $4.81 million (Table 1). 
Slightly more than one-third (35%) of LHDs had received 
diabetes-specific  funding  through  Diabetes  Today,  and 
only 3 (4%) had received funding through Project IDEAL. 
Only 19% had “chronic disease” or “diabetes” in their mis-
sion statement. Almost half the jurisdictions were urban, 
defined as containing a metropolitan statistical area with-
in the jurisdiction, and nearly one-third had a population 
of more than 100,000.
 
Health departments reported limited capacity in diabe-
tes: the median number of FTEs was 0.05 in prevention 
(interquartile  range  [IQR],  0-0.5),  0.1  in  control  (IQR 
0-0.5), and 0.3 in prevention or control (IQR 0-1.0) (data 
not shown). Forty percent reported no FTEs devoted to 
diabetes prevention or control. In terms of specific provider 
types, only 16% reported having a certified diabetes edu-
cator on staff. The most common provider types reported 
by  LHDs  were  nurses,  followed  by  nutritionists,  health 
educators,  nurse  practitioners  or  physician  assistants, 
and physicians. Only 12% reported any physician FTEs 
devoted to diabetes prevention or control.
 
Self-reported  performance  varied  widely  across  the 
essential services (Table 2). Most LHDs reported access 
to  data  on  diabetes  prevalence  (87%)  and  risk  factors 
(70%),  and  many  reported  monitoring  changes  in  these 
prevalences. Other activities commonly reported by LHDs 
included  providing  information  to  the  public  and  policy 
makers,  using  media  to  communicate  diabetes  health 
information, providing health education for people with 
diabetes, and screening for diabetes and prediabetes.
 
Other programs and services were reported less com-
monly. Only half had a coalition or committee that focuses 
on diabetes. Less than half reported assessing the extent 
to which primary care or diabetes education was available 
in their community, and only 11% reported conducting 
a recent diabetes-related public and personal workforce 
assessment.  Other  activities  less  commonly  reported 
involved public policy; training for health care providers; 
modification of laws, regulations, or ordinances; research; 
and evaluation.
 
The  mean  score  for  all  LHDs  on  the  10-point  index 
of performance was 3.5 (SD = 1.9). Of the main charac-
teristics of interest, only the history of diabetes-specific 
external funding (Diabetes Today or Project IDEAL) was 
associated with performance (Table 3). LHDs with a his-
tory of funding from Diabetes Today had a mean index of 
4.1 compared with 3.2 for those without (P = .03). LHDs 
with a history of funding through Project IDEAL had a 
mean index of 6.7 compared with 3.4 for those without (P 
= .002). Measures of need (diabetes prevalence, presence 
of a community or migrant health center or free clinic, 
and  physician-to-population  ratio)  were  not  associated 
with performance, nor were having “diabetes” or “chronic 
disease” in the mission statement. Population size of the 
jurisdiction and LHD size (measured by FTEs or expen-
ditures)  were  also  associated  with  performance.  Health 
departments  that  had  received  accreditation  were  also 
more likely to have a high total performance score.
 
Multiple  linear  regression  was  used  to  investigate 
whether the observed association between Diabetes Today 
funding  and  the  performance  index  was  confounded  by 
other factors. (All 3 LHDs with Project IDEAL funding 
had also received Diabetes Today funding). Complete data 
on FTEs and expenditures were not available (because of 
the item response rate of the Profile survey [12], the source 
for  those  variables),  and  therefore,  these  could  not  be 
used in the model as measures of health department size. 
Instead, we used population size of the county as a surro-
gate measure because this measure was highly correlated 
with FTEs (0.89). However, controlling for population size 
did not change the association between Diabetes Today 
funding and the performance index. We also assessed the 
  Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2009/jul/08_0130.htm
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the 
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and 
does not imply endorsement by any of the groups named above.following  variables  as  potential  confounders,  and  none 
had any effect on the relationship of Diabetes Today fund-
ing to the performance outcome: presence of any commu-
nity or migrant health center or free clinic, physician-to- 
population ratio, rural or urban status, percentage of pop-
ulation below the poverty level, or diabetes prevalence.
Discussion
 
This survey of North Carolina LHDs found that most 
have  limited  capacity  to  conduct  or  coordinate  diabetes 
prevention or control programs in local communities. Self-
report of some programs and services was high, particu-
larly in areas such as surveillance, health education, and 
screening. However, we found limited performance in other 
areas such as assessing availability of health services or 
health education for people with diabetes or participating 
in public policy. One finding was that total performance of 
the LHD was not higher in areas of greater need (higher 
diabetes prevalence or lower capacity of the medical care 
delivery  system).  A  history  of  diabetes-specific  external 
funding was associated with LHD performance even when 
controlling for potential confounders such as LHD size.
 
This is the first study known to the authors to measure 
performance of LHDs in a chronic disease. Previous stud-
ies  of  LHDs  have  focused  on  measuring  global  perfor-
mance (20,21,23), preparedness (29), or maternal and child 
health. Although global performance studies may be more 
germane  for  long-term  performance  measurement  (30), 
this study provides a key insight into the lack of programs 
for an important chronic disease. More work is needed to 
measure LHD performance in other chronic disease areas, 
such as obesity, cardiovascular disease, and cancer preven-
tion and control. In addition, a comprehensive, integrated 
assessment of prevention and control activities for all of 
the major chronic diseases would provide a fuller picture 
of how LHDs are able to address chronic disease than this 
study can provide.
 
This study and the survey itself do, however, provide 
an important example of how a state program (the NC 
DPCP) can measure LHD performance for evaluation and 
program improvement and measure the effect of its grants 
to LHDs. A similar instrument, developed by the Diabetes 
Council  of  the  National  Association  of  Chronic  Disease 
Directors (31), exists for state programs to measure the 
performance of the state public health system. Although 
results must be interpreted cautiously, the data offer some 
evidence for the effectiveness of the funding and technical 
assistance that the NC DPCP provides to LHDs through 
the Diabetes Today program. A more comprehensive eval-
uation, including how the Diabetes Today model is imple-
mented in different states, appears warranted. The data 
also point out areas where additional technical assistance 
is needed, for example, gaps noted between LHD programs 
and certain evidence-based practices such as screening or 
provision of diabetes education.
 
The findings that LHD size or population size and LHD 
funding affect performance are consistent with those of 
other studies (4,20,21). Unlike in studies of LHD perfor-
mance in other areas of disease prevention and control, 
poverty rate (4) or type of jurisdiction (21) was not related 
to performance. This finding may be due to the sample 
size, the range of variation in these variables in the state 
examined, or features unique to the development of diabe-
tes programs. One finding was that need of the jurisdic-
tion was not associated with LHD performance, and this 
attempt to examine the association is rare in public health 
performance literature.
 
This study represents a snapshot of all possible types 
of diabetes-related programs and services, not necessarily 
those that are most important to local public health prac-
tice. The index itself is weighted to represent each essen-
tial service equally, which may also not be appropriate. 
Key informants and stakeholders should be interviewed to 
refine the instrument by identifying which items are the 
priorities for LHDs.
Limitations
 
This study has several limitations. Because the data are 
self-reported, performance may be overreported. Almost all 
studies of LHD performance rely on self-reported data. In 
addition, variation in numbers and types of staff respond-
ing to the survey may have introduced some measurement 
error.  Limitations  of  individual  survey  items  included 
that the survey did not assess amount, reach, or quality 
of programs, only the presence or absence of programs. 
In addition, the amount or duration of diabetes-specific 
external funding was not available. The most important 
limitation,  however,  is  that  the  performance  index  has 
not been formally validated. Replication of this work in 
other states and studies to validate the instrument are 
needed.  With  respect  to  the  associations  between  LHD   
VOLUME 6: NO. 3
JULY 2009
  www.cdc.gov/pcd/issues/2009/jul/08_0130.htm • Centers for Disease Control and Prevention  
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the 
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and 
does not imply endorsement by any of the groups named above.VOLUME 6: NO. 3
JULY 2009
characteristics and performance, this is a cross-sectional 
study, and no determinations of causation can be made. 
The  sample  size  was  limited,  and  results  from  North 
Carolina may not be generalizable to other states, espe-
cially those that are outside the Southeast or that do not 
have a decentralized LHD structure.
 
The survey also did not measure characteristics of LHDs 
that are likely predictors of diabetes-related capacity and 
performance, for example, the extent or quality of part-
nerships of the LHD; the nature of leadership within the 
LHD; and organizational climate, especially as it pertains 
to adoption of evidence-based recommendations or guide-
lines. A follow-up study, which consists of case studies of 
high-performing LHDs, will allow investigation of these 
hypotheses. Finally, although not necessarily a limitation 
of the study, the outcome measured in this study, as in 
most studies of public health performance, was the per-
formance of the LHD alone and not the local public health 
system. Local health department performance, here mea-
sured as the presence of certain programs or services, may 
vary on the basis of what is otherwise available in the 
service area.
Conclusion
 
This study documents the low level of capacity and per-
formance  in  diabetes  prevention  and  control  among  NC 
LHDs. Despite the well-described threats of the diabetes 
and obesity epidemics to the nation’s health, LHDs may 
not be well positioned to conduct or coordinate effective 
diabetes prevention or control in most communities. This 
study,  although  cross-sectional  in  design,  also  suggests 
that external funding is critical for building programs to 
address chronic disease and the need of a community may 
not necessarily determine the programs or services that are 
offered. Targeted funding offers the opportunity to develop 
a local public health system that can address the less vis-
ible but urgent chronic disease challenges of our time.
Acknowledgments
 
We  thank  the  North  Carolina  local  health  depart-
ments for their participation in the study and the Health 
Promotion Committee of the North Carolina Association 
of Local Health Directors for their assistance in conduct-
ing the study. We obtained some data for this study from 
the 2005 National Profile of Local Health Departments, 
a  project  supported  through  a  cooperative  agreement 
between  the  National  Association  of  County  and  City 
Health Officials and the Centers for Disease Control and 
Prevention (U50/CCU302718). This study was funded by 
the Pfizer Scholar Grants in Public Health.
Author Information
 
Corresponding  Author:  Deborah  S.  Porterfield,  MD, 
MPH,  RTI  International,  3040  Cornwallis  Rd,  PO  Box 
12194,  Research  Triangle  Park,  NC  27709.  Telephone: 
919-541-1293. E-mail: dporterfield@rti.org.
 
Author  Affiliations:  Janet  Reaves,  Marcus  Plescia, 
North Carolina Division of Public Health, Raleigh, North 
Carolina; Thomas R. Konrad, Cecil G. Sheps Center for 
Health Services Research, University of North Carolina, 
Chapel Hill, North Carolina; Bryan J. Weiner, Mary Davis, 
Edward L. Baker Jr, School of Public Health, University 
of North Carolina, Chapel Hill, North Carolina; Joanne M. 
Garrett, School of Medicine, University of North Carolina 
at  Chapel  Hill,  Chapel  Hill,  North  Carolina;  Curtis  W. 
Dickson, Janet Alexander, Hertford County Public Health 
Authority, Winton, North Carolina.
References
 1.  Institute of Medicine, Committee for the Study of the 
Future of Public Health. The future of public health. 
Washington (DC): National Academies Press; 1988.
 2.  Institute  of  Medicine,  Committee  on  Assuring  the 
Health of the Public in the 21st Century. The future 
of the public’s health in the 21st century. Washington 
(DC): National Academies Press; 2003.
 3.  Trust for America’s Health. Ready or not? Protecting 
the public’s health from diseases, disasters, and bio-
terrorism,  2006.  http://healthyamericans.org/reports/
bioterror06/BioTerrorReport2006.pdf. Accessed March 
25, 2009.
 4.  Mays GP, Halverson PK, Baker EL, Stevens R, Vann 
JJ. Availability and perceived effectiveness of public 
health activities in the nation’s most populous com-
munities. Am J Public Health 2004;94(6):1019-26.
 5.  Turnock BJ, Handler AS, Miller CA. Core function-
related  local  public  health  practice  effectiveness.  J 
Public Health Manag Pract 1998;4(5):26-32.
 6.  Katz A, Staiti AB, McKenzie KL. Preparing for the 
6  Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2009/jul/08_0130.htm
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the 
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and 
does not imply endorsement by any of the groups named above.unknown, responding to the known: communities and 
public  health  preparedness.  Health  Aff  (Millwood) 
2006;25(4):946-57.
 7.  Lurie  N,  Wasserman  J,  Nelson  CD.  Public  health 
preparedness:  evolution  or  revolution?  Health  Aff 
(Millwood) 2006;25(4):935-45.
 8.  Lavizzo-Mourey R. A tree in the storm: philanthropy 
and the health of the public. Robert Wood Johnson 
Foundation 2005 Annual Report. http://www.rwjf.org/
files/publications/annual/2005/index.html.  Accessed 
March 25, 2009.
 9.  Mokdad  AH,  Bowman  BA,  Ford  ES,  Vinicor  F, 
Marks  JS,  Koplan  JP.  The  continuing  epidemics  of 
obesity  and  diabetes  in  the  United  States.  JAMA 
2001;286(10):1195-200.
10. Chronic  disease  overview.  Atlanta  (GA):  National 
Center  for  Chronic  Disease  Prevention  and  Health 
Promotion, Centers for Disease Control and Prevention. 
http://www.cdc.gov/nccdphp/overview.htm#4. Accessed 
March 25, 2009.
11. Frieden TR. Asleep at the switch: local public health   
and  chronic  disease.  Am  J  Public  Health  2004;94 
(12):2059-61.
12. 2005  National  profile  of  local  health  departments. 
Washington (DC): National Association of County and 
City  Health  Officials.  http://www.naccho.org/topics/
infrastructure/profile/ upload/NACCHO_report_final_
000.pdf. Accessed March 25, 2009.
13. Glasgow  RE,  Wagner  EH,  Kaplan  RM,  Vinicor  F, 
Smith  L,  Norman  J.  If  diabetes  is  a  public  health 
problem,  why  not  treat  it  as  one?  A  population-
based  approach  to  chronic  illness.  Ann  Behav  Med 
1999;21(2):159-70.
14. Fleming  BB,  Greenfield  S,  Engelgau  MM,  Pogach 
LM, Clauser SB, Parrott MA. The Diabetes Quality 
Improvement  Project:  moving  science  into  health 
policy  to  gain  an  edge  on  the  diabetes  epidemic. 
[Published erratum in Diabetes Care 2002;25(1):249]. 
Diabetes Care 2001;24(10):1815-20.
15. Centers for Disease Control and Prevention. Strategies 
for  reducing  morbidity  and  mortality  from  diabetes 
through  health-care  system  interventions  and  dia-
betes self-management education in community set-
tings. A report on recommendations of the Task Force 
on Community Preventive Services. MMWR Recomm 
Rep 2001;50(RR-16):1-15.
16. American Diabetes Association. Standards of medical 
care in diabetes — 2008. Diabetes Care 2008;31(Suppl 
1):S12-54.
17. Murphy D, Chapel T, Clark C. Moving diabetes care 
from science to practice: the evolution of the National 
Diabetes Prevention and Control Program. Ann Intern 
Med 2004;140(11):978-84.
18. Centers for Disease Control and Prevention. National 
Public Health Performance Standards Program. http://
www.cdc.gov/od/ocphp/nphpsp/.  Accessed  March  25, 
2009.
19. Handler A, Issel M, Turnock B. A conceptual frame-
work  to  measure  performance  of  the  public  health 
system. Am J Public Health 2001;91(8):1235-9.
20. Scutchfield FD, Knight EA, Kelly AV, Bhandari MW, 
Vasilescu IP. Local public health agency capacity and 
its relationship to public health system performance. 
J Public Health Manag Pract 2004;10(3):204-15.
21. Mays GP, McHugh MC, Shim K, Perry N, Lenaway D, 
Halverson PK, et al. Institutional and economic deter-
minants of public health system performance. Am J 
Public Health 2006;96(3):523-31.
22. Beitsch  LM,  Grigg  M,  Menachemi  N,  Brooks  RG. 
Roles of local public health agencies within the state 
public health system. J Public Health Manag Pract 
2006;12(3):232-41.
23. Turnock BJ, Handler A, Hall W, Potsic S, Nalluri R, 
Vaughn EH. Local health department effectiveness in 
addressing the core functions of public health. Public 
Health Rep 1994;109(5):653-8.
24. Community  health  centers  in  North  Carolina. 
Morrisville  (NC):  North  Carolina  Community 
Health Center Association, 2006. http://www.ncchca.
org/177278.html. Accessed March 25, 2009.
25. State and county quick facts. Washington (DC): US 
Census Bureau. http://quickfacts.census.gov/qfd/index.
html. Accessed March 25, 2009.
26. Metropolitan  and  micropolitan  statistical  areas  and 
components.  Washington  (DC):  US  Census  Bureau. 
http://www.census.gov/population/www/estimates/
metrodef.html. Accessed March 25, 2009.
27. North  Carolina  Health  Professions  Data  System. 
Chapel  Hill  (NC):  The  Cecil  G.  Sheps  Center  for 
Health  Services  Research,  2007.  http://www. 
shepscenter.unc.edu/hp/prof04.htm.  Accessed  March 
25, 2009.
28. North  Carolina  local  health  department  accredita-
tion. Chapel Hill (NC): North Carolina Institute for 
Public Health School of Public Health, University of 
North  Carolina  at  Chapel  Hill.  http://nciph.sph.unc.
edu/accred/. Accessed March 25, 2009.
29. Lurie N, Wasserman J, Stoto M, Myers S, Namkung 
VOLUME 6: NO. 3
JULY 2009
  www.cdc.gov/pcd/issues/2009/jul/08_0130.htm • Centers for Disease Control and Prevention  
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the 
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and 
does not imply endorsement by any of the groups named above.VOLUME 6: NO. 3
JULY 2009
P, Fielding J, et al. Local variation in public health 
preparedness:  lessons  from  California.  Health  Aff 
(Millwood) 2004;Suppl Web Exclusives:W4-341-53.
30. Derose SF, Schuster MA, Fielding JE, Asch SM. Public 
health quality measurement: concepts and challenges. 
Annu Rev Public Health 2002;23:1-21.
31. National  Association  of  Chronic  Disease  Directors. 
Diabetes  Council  projects.  http://www.chronic 
disease.org/i4a/pages/Index.cfm?pageID=3421. 
Accessed March 25, 2009.
8  Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2009/jul/08_0130.htm
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the 
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and 
does not imply endorsement by any of the groups named above.
Tables
Table 1. Characteristics of Local Health Departments and Their Jurisdictions (N = 85) — North Carolina, 2005
Characteristic No. of Departmentsa Value
Health department
No. of full-time equivalent employees, median (interquartile range [IQR]) 3 80 (1–128)
Expenditures, in millions of dollars, median (IQR)  .81 (2.8–8.03)
Accreditedb, frequency (%) 8 20 (23.)
Has a full-time medical director, frequency (%) 8 1 (20.0)
Has received Diabetes Todayc training or funding, frequency (%) 8 30 (3.3)
Has received Project IDEAL (Improving Diabetes Education, Access to Care, and 
Living)d funding, frequency (%)
8 3 (3.)
Diabetes or chronic disease in mission statement, frequency (%)  1 (18.9)
Jurisdiction
Single-county, frequency (%) 8 9 (92.9)
Metropolitan statistical area, frequency (%) 8 0 (.1)
Population >100,000, frequency (%) 8 26 (30.6)
Percentage of population below poverty level, mean (SD) 8 1.0 (.2)
Contains a community or migrant health center, frequency (%) 8 60 (0.6)
Physicians per 100,000 population, median (IQR) 8 62.0 (.8–89.0)
Estimated diabetes prevalence, mean (SD) 8 9.1% (0.93)
 
a Number of local health departments with available data, either from the study survey or from 2005 National Profile of Local Health Departments (12). 
b Accredited through a voluntary process by the North Carolina Local Health Department Accreditation Board. 
c Grants from the North Carolina Diabetes Prevention and Control Program for development of local diabetes programs. 
d A 1-time grant program of a local foundation to enhance delivery of health care services for underserved people with diabetes. Table 2. Programs and Services in Diabetes Prevention and Control in Local Health Departments (N = 85), by Essential 
Servicea — North Carolina, 2005 
Characteristic No. of Departmentsb Frequency (%)
Essential service 1 — monitor
Has conducted a community health assessment for diabetes 8 3 (.1)
Has access to community data on
  Prevalence of diabetes 8 3 (86.9)
  Prevalence of risk factors for diabetes 8 9 (0.2)
  Availability of health resources for people with diabetes 8 6 (.)
  Quality of diabetes care 83 28 (33.)
  Health status 83 23 (2.)
Essential service 2 — diagnose and investigate
Monitors changes in diabetes prevalence and risk factors 8 3 (.1)
Has access to a master’s- or doctoral-level epidemiologist 8 18 (21.)
Has access to laboratories capable of meeting routine surveillance and diagnostic needs 8 61 (2.6)
Essential service 3 — inform and educate
Provides public and policy leaders with information on diabetes and its risk factors 8 6 (6.2)
Uses media to communicate health information 8 3 (63.1)
Uses materials by National Diabetes Education Program 81  (66.)
Sponsors health education programs for people with diabetes 83 8 (.8)
Sponsors health education programs for people at risk for diabetes 1  (62.0)
Conducts health promotion programs for people with or at risk for diabetes 82 3 (6.6)
Essential service 4 — mobilize
Uses communication strategies to strengthen links or inform constituents about diabetes 83 39 (.0)
Has a coalition or committee that focuses on diabetes 8  (2.)
Essential service 5 — develop policies and plans
Has been involved in activities that influenced or informed the public health policy process 
in diabetes prevention and control
83 1 (16.9)
Issues briefs 8 6 (.1)
Provides public testimony 8  (.)
Participates on advisory board 8 9 (10.6)
Meets with elected officials 8 6 (.1)
Has established a process for community health improvement in diabetes 8 20 (23.8)
Has a community health improvement plan for diabetes 82 1 (18.3)
 
a Measures were based on the 10 Essential Public Health Services and adapted from the Local Public Health System Performance Assessment Instrument 
developed by the National Public Health Performance Standards Program at the Centers for Disease Control and Prevention (18). 
b Number of local health departments that responded to the question. 
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Characteristic No. of Departmentsb Frequency (%)
Essential service 6 — enforce
Participated in the last  years in development or modification of laws, regulations, or
ordinances
82  (8.)
Essential service 7 — link
Has assessed the extent to which personal health services are accessible, acceptable, and 
available
8 3 (0.)
Has assessed the extent to which diabetes education is accessible, acceptable, and
available
8 39 (6.)
Provides primary care to people with diabetes 8 31 (36.9)
Maintains registry of diabetes patients 30 8 (26.)
Provides case management 8 29 (3.)
Provides disease management 8 26 (31.0)
Screens for diabetes 83 61 (3.)
Screens for prediabetes 8 0 (.6)
Essential service 8 — assure
Conducted a public and personal workforce assessment in last 3 years 8 9 (10.)
Anyone in LHD has attended a diabetes-related training or conference in last 3 years 8 2 (9.)
Has conducted trainings for health care providers in community in the last year 8 8 (9.)
Essential service 9 — evaluate
Has evaluated population-based health services in last 3 years 8 9 (10.)
Has evaluated personal-based health services in last 3 years 8  (8.3)
Essential service 10 — research
Identifies or monitors best practices 82 2 (1.2)
Involved in research studies 82  (.9)
 
a Measures were based on the 10 Essential Public Health Services and adapted from the Local Public Health System Performance Assessment Instrument 
developed by the National Public Health Performance Standards Program at the Centers for Disease Control and Prevention (18). 
b Number of local health departments that responded to the question. 
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Table 2. (continued) Programs and Services in Diabetes Prevention and Control in Local Health Departments (N = 85), by 
Essential Servicea — North Carolina, 2005 Table 3. Associations Between Health Department or Jurisdiction (N = 85) Characteristics and 10-Point Mean Performance 
Indexa — North Carolina, 2005 
Characteristic
No. of 
Departmentsb Rc Mean Index P valued
Health department
Median no. of full-time equivalent employees (median) 3 0.39 — .003
Median expenditures, in millions of dollars (median)  0.363 — .002
Accredited
  Yes 20 — .3 .02
  No 6 — 3.2  
Has a full-time medical director
  Yes 1 — 3.9 .31
  No 68 — 3.  
Has received Diabetes Todaye training or funding
  Yes 30 — .1 .03
  No  — 3.2  
Has received Project IDEAL (Improving Diabetes Education, Access to Care, and Living)f funding
  Yes 3 — 6. .002
  No 82 — 3.  
Diabetes or chronic disease in mission statement
  Yes 1 — 3. .83
  No 60 — 3.  
Jurisdiction
Single-county jurisdiction
  Yes 9 — 3. .3
  No 6 — .1  
Metropolitan statistical area
  Yes 0 — 3.6 .2
  No  — 3.  
 
a For each local health department, responses to 33 questions, which were adapted from the Local Public Health System Performance Assessment Instrument 
developed by the National Public Health Performance Standards Program at the Centers for Disease Control and Prevention (18), were combined to provide a 
score for each of the 10 Essential Public Health Services. The scores were then summed into a 10-point index of total performance. 
b Number of local health departments with available data in each category. 
c Spearman correlation coefficient. 
d t tests for categorical variables and Spearman correlation coefficients for continuous variables. 
e Grants from the North Carolina Diabetes Prevention and Control Program for development of local diabetes programs. 
f A 1-time grant program of a local foundation to enhance delivery of health care services for underserved people with diabetes.
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Characteristic
No. of 
Departmentsb Rc Mean Index P valued
Population >100,000
  Yes 26 — .3 .01
  No 9 — 3.1  
Percentage of population below poverty level 8 0.126 — .2
Contains a community or migrant health center or free clinic
  Yes 60 — 3.6 .6
  No 2 — 3.3  
Mean no. of physicians per 100,000 population 8 0.01 — .89
Mean estimated diabetes prevalence 8 –0.120 — .28
 
a For each local health department, responses to 33 questions, which were adapted from the Local Public Health System Performance Assessment Instrument 
developed by the National Public Health Performance Standards Program at the Centers for Disease Control and Prevention (18), were combined to provide a 
score for each of the 10 Essential Public Health Services. The scores were then summed into a 10-point index of total performance. 
b Number of local health departments with available data in each category. 
c Spearman correlation coefficient. 
d t tests for categorical variables and Spearman correlation coefficients for continuous variables. 
e Grants from the North Carolina Diabetes Prevention and Control Program for development of local diabetes programs. 
f A 1-time grant program of a local foundation to enhance delivery of health care services for underserved people with diabetes.
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Table 3. (continued) Associations Between Health Department or Jurisdiction (N = 85) Characteristics and 10-Point Mean 
Performance Indexa — North Carolina, 2005 